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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 31 , 2007 has been entered. 

Information Disclosure Statement 

2. The non-patent document entitled "Chinese Office, with English translation 
issued Chinese Patent Application No. CN 2004100084944, mailed December 7, 2007", 
listed on the information disclosure statement filed on March 7, 2008, fails to comply 
with the provisions of 37 CFR 1 .97, 1 .98, and MPEP § 609, because this reference 
must have a publication date. It has been place in the application file, but the 
information referred to therein has not been considered as to the merits. See MPEP § 
609.05(a). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1 - 5, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue et al. (US Patent 5,344,498) in view of Neerinck et al. (D.G. 
Neerinck and T.J. Vink, Thin Solid Films 278 (1996) pp.1 2-1 7) and in further view of 
Adurodija et al. (F.O. Adurodija, H. Izumi, T. Ishihara, H. Yoshioka and M. Motoyama, J. 
Appl. Phys. 88 (2000) pp.41 75-41 80). 

As to claim 1, Inoue et al. teaches a photovoltaic device (a-Si solar cell element, 
100, Figure 1 ) comprising: a photoelectric conversion layer (a-Si semiconductor layer, 
1 03; Column 7, lines 22 - 26) receiving light incident from the front surface side (i.e., 
incident on the side of the element bounded by 104); and wherein a collector (105) (col. 
7; lines: 26-27) is formed on a transparent conductive film (transparent conductive layer, 
104), formed on the front surface of said photoelectric conversion layer, wherein the 
transparent conductive layer is indium oxide (indium tin oxide, ITO, Column 8, lines 6 - 
11). Inoue fails to provide is an explicit disclosure of indium oxide layers having (222) 
plane orientation with two (222) peaks in said indium oxide layer. 

Neerinck et al. disclose an indium tin oxide film suitable for use in optoelectronic 
applications as a transparent conductor (Introduction, 1 st paragraph). As shown in 
Figure 1, this film has a (222) plane orientation with two (222) peaks ("doublet-type peak 
profile," figure caption) in its x-ray diffraction spectrum. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to provide the ITO films taught 
by Neerick et al. as the transparent conductor in the device of Inoue et al. in order to 
provide low resistivity and high transmissivity to visible light in the electrode 
(Introduction, I st paragraph). Further, Inoue et al. suggests using ITO deposited using 
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the general methods, sputtering, used by Neerinck et al. However, the modified device 
of Inoue et al. lacks a specification that the content of Sn in the indium tin oxide layer 
with respect to In is at least about 2 percent by weight and not more than about 7 
percent by weight. 

Adurodija et al. teach a series of composition for ITO films that may be used in 
"many optoelectronic applications, including flat panel displays and solar cells" 
(Introduction, first paragraph). As Adurodija et al. show in Figure 4a, the carrier 
concentration of these films increases with weight % of Sn from 0-6 wt. % and then 
either decreases of levels off from 6-10 wt. % Sn. Thus, Adurodija et al. show in this 
figure that the maximum carrier concentration for these films occurs around 6 wt. % Sn. 

Adurodija et al. disclose in first paragraph of the introduction that high carrier 
concentration and low resistivity are optimal for use in solar cell applications as 
transparent conductors. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to choose a composition of the tin oxide layer used as the 
transparent conductive layer in the device of Inoue et al. that is around 6 wt. % Sn as 
instructed by Adurodija et al. in order to optimize the carrier concentration of the film. 

As to claim 2, the photovoltaic device of Inoue et al. comprises a semiconductor 
layer (a-Si semiconductor layer, 103; Column 7, lines 22 - 26), formed on said 
transparent conductive film, that consists of an amorphous semiconductor (i.e., 
amorphous silicon). 
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As to claim 3, said (222) peaks in Figure 1 of Neerinck et al. for the indium tin 
oxide transparent conductor include: a first peak having an X-ray diffraction angle, 2e, of 
about 30.1 + 0.1 degrees, and a second peak having an X-ray diffraction angle, 2e, of 
about 30.6 + 0.1 degrees. 

As to claim 4, the ratio (1 1/12)of the intensity of said first peak (1 1 = 2.5, in 
arbitrary units, according to Figure 1 of Neerinck et al.) to the intensity of said second 
peak (12 = 5.5, in arbitrary units, according to Figure 1) is approximately 0.46. 

As to claim 5, the ratio (11/12) of the intensity of said first peak (1 1 = 2.5, in 
arbitrary units, according to Figure 1 of Neerinck et al.) to the intensity of said second 
peak (12 = 5.5, in arbitrary units, according to Figure 1) is approximately 0.46. 

As to claim 15, the photovoltaic device (a-Si solar cell element, 100, Figure 1) of 
Inoue et al. is a device that has a transparent conductive film (transparent conductive 
layer, 104) and comprises: a substrate (substrate, 101); and a transparent conductive 
film (transparent conductive layer, 104), formed on said substrate and wherein a 
collector (105) (col. 7; lines: 26-27). While the transparent conductive layer disclosed by 
Inoue et al. is generic, it suggests an indium oxide layer (indium tin oxide, ITO) as the 
transparent conductive layer in column 8, lines 6 - 11 . Inoue fails to provide is an explicit 
disclosure of indium oxide layers having (222) plane orientation with two (222) peaks in 
said indium oxide layer. 

Neerinck et al. disclose an indium tin oxide film suitable for use in optoelectronic 
applications as a transparent conductor (Introduction, 1st paragraph). As shown in 
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Figure 1, this film has a (222) plane orientation with two (222) peaks ("doublet-type peak 
profile," figure caption) in its x-ray diffraction spectrum. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to provide the ITO films taught 
by Neerick etal. as the transparent conductor in the device of Inoue et al. in order to 
provide low resistivity and high transmissivity to visible light in the electrode 
(Introduction, 1st paragraph). Further, Inoue et al. suggests using ITO deposited using 
the general methods, sputtering, used by Neerinck et al. However, the modified device 
of Inoue et al. lacks a specification that the content of Sn in the indium tin oxide layer 
with respect to In is at least about 2 percent by weight and not more than about 7 
percent by weight. 

Adurodija et al. teach a series of composition for ITO films that may be used in 
"many optoelectronic applications, including flat panel displays and solar cells" 
(Introduction, first paragraph). As Adurodija et al. show in Figure 4a, the carrier 
concentration of these films increases with weight % of Sn from 0-6 wt. % and then 
either decreases of levels off from 6-10 wt. % Sn. Thus, Adurodija et al. show in this 
figure that the maximum carrier concentration for these films occurs around 6 wt. % Sn. 
Adurodija et al. disclose in first paragraph of the introduction that high carrier 
concentration and low resistivity are optimal for use in solar cell applications as 
transparent conductors. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to choose a composition of the tin oxide layer used as the 
transparent conductive layer in the device of Inoue et al. that is around 6 wt. % Sn as 
instructed by Adurodija et al. in order to optimize the carrier concentration of the film. 
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As to claim 16, said (222) peaks of said indium tin oxide transparent conductor of 
Neerinck et al. include: a first peak having an X-ray diffraction angle, 28, of about 30.1 
±0.1 degrees, and a second peak having an X-ray diffraction angle, 2e, of about 30.6± 
0.1 degrees (Figure 1). 

5. Claims 8-11, 14, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakamura et al. (US Patent 7,030,41 3 B2) in view of Vink et al. (T.J. 
Vink, W. Walrave, J.L.C. Daams, P.C. Baarslag, J.E.A.M. van den Meerakker, Thin 
Solid Films 266 (1995) pp.1 45-1 51) and in further view of Adurodija et al. (F.O. 
Adurodija, H. Izumi, T. Ishihara, H. Yoshioka and M. Motoyama, J. Appl. Phys. 88 
(2000) pp.41 75-41 80). 

As to claim 8, Nakamura et al. discloses a photovoltaic device (photovoltaic 
device, Figure 1 ) comprising: a first conductivity type crystalline semiconductor 
substrate (n-type single crystalline Si, 1 1) having a front surface and a back surface and 
receiving light incident from the side of said front surface; a substantially intrinsic first 
amorphous semiconductor layer (the layer formed by the combination of intrinsic 
amorphous SiC and Si, layers 13 and 14) formed on said front surface of said crystalline 
semiconductor substrate; a second conductivity type second amorphous semiconductor 
layer (p-type amorphous Si, 14) formed on said first amorphous semiconductor layer; 
and a transparent conductive film (transparent electrode, 15), formed on said second 
amorphous semiconductor layer. Nakamura discloses wherein a collector (16) is formed 
on the transparent conductive film (15) (col. 4; lines: 10-14). Nakamura teaches that the 
transparent conductive film is an indium oxide layer (indium tin oxide; Column 4, lines 
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34-35). What Nakamura fails to provide is an indium oxide layer having (222) plane 
orientation with two (222) peaks in said indium oxide layer. 

Vink et al. disclose an indium tin oxide film suitable for use in optoelectronic 
applications as a transparent conductor (Introduction, 1 st paragraph). The x-ray 
diffraction pattern of one such film, i.e., a film that is annealed and sputter-deposited at 
room temperature according to the teachings of Vink et al., appears in Figure 1 of 
Neernick et al. As shown in Figure 1 , this film has a (222) plane orientation with two 
(222) peaks ("doublet-type peak profile," figure caption) in its x-ray diffraction spectrum. 
Further, Vink et al. report results showing that annealed, tin oxide films sputter 
deposited at room temperature on tin oxide films have low intrinsic stress (Conclusion 
paragraph, 2 nd to last sentence). Vink et al. further disclose that the use of indium tin 
oxide films with low internal stress is advantageous to prevent deformation and fracture 
(Introduction, 1 st paragraph). The indium oxide film of Nakamura et al. was sputter 
deposited at a substrate temperature of 180°C, well over 100°C in excess of room 
temperature, which would leave it prone to internal stress. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to replace the 
transparent conductive film in Nakamura et al. by a film sputter deposited at room 
temperature and annealed according to the teachings of Vink et al. in order to prevent 
deformation and fracture. However, the modified device of Nakamura et al. lacks a 
specification that the content of Sn in the indium tin oxide layer with respect to In is at 
least about 2 percent by weight and not more than about 7 percent by weight. 
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Adurodija et al. teach a series of composition for ITO films that may be used in 
"many optoelectronic applications, including flat panel displays and solar cells" 
(Introduction, first paragraph). As Adurodija et al. show in Figure 4a, the carrier 
concentration of these films increases with weight % of Sn from 0-6 wt. % and then 
either decreases of levels off from 6-10 wt. % Sn. Thus, Adurodija et al. show in this 
figure that the maximum carrier concentration for these films occurs around 6 wt. % Sn. 
Adurodija et al. disclose in first paragraph of the introduction that high carrier 
concentration and low resistivity are optimal for use in solar cell applications as 
transparent conductors. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to choose a composition of the tin oxide layer used as the 
transparent conductive layer in the device of Nakamura et al. that is around 6 wt. % Sn 
as instructed by Adurodija et al. in order to optimize the carrier concentration of the film. 

As to claim 9, said (222) peaks in Figure 1 of Neerinck et al. include: a first peak 
having an X-ray diffraction angle, 26, of about 30.1 + 0.1 degrees, and a second peak 
having an X-ray diffraction angle, 2e, of about 30.6 + 0.1 degrees. 

As to claim 10, the ratio (1 1/!2) of the intensity of said first peak (1 1 = 2.5, in 
arbitrary units, according to Figure 1 of Neernick et al. ) to the intensity of said second 
peak (12 = 5.5, in arbitrary units, according to Figure 1) is approximately 0.46. 

As to claim 11, the ratio (11/12) of the intensity of said first peak (11 = 2.5, in 
arbitrary units, according to Figure 1 of Neernick et al.) to the intensity of said second 
peak (12 = 5.5, in arbitrary units, according to Figure 1) is approximately 0.46. 
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As to claim 14, in the photovoltaic device of Nakamura et al. (photovoltaic device, 
Figure 1), said crystalline semiconductor substrate (n-type single crystalline Si, 1 1) is an 
n-type semiconductor substrate, and said second amorphous semiconductor layer is a 
p-type semiconductor layer (p-type amorphous Si, 14). 

As to claim 19, in the photovoltaic device of Nakamura et al. (photovoltaic device, 
Figure 1), the first conductivity type single-crystalline silicon substrate (n-type single 
crystalline Si, 1 1) has a front surface and a back surface and receiving light on the side 
of said front surface; a substantially intrinsic first amorphous silicon layer formed on said 
front surface of said single- crystalline silicon substrate (the layer formed by the 
combination of intrinsic amorphous SiC and Si, layers 13 and 14); a second conductivity 
type second amorphous silicon layer formed on said first amorphous silicon layer (p- 
type amorphous Si, 14); and a transparent conductive film, formed on said second 
amorphous silicon layer, including an indium oxide (indium tin oxide, Column 4, lines 
34-35). Nakamura discloses wherein a collector (16) is formed on on the transparent 
conductive film (15) (col. 4; lines: 10-14). What Nakamura fails to provide is an indium 
oxide layer having (222) plane orientation with two (222) peaks in said indium oxide 
layer. 

Vink et al. disclose an indium tin oxide film suitable for use in optoelectronic 
applications as a transparent conductor (Introduction, I st paragraph). The x-ray 
diffraction pattern of an example of one film sputter deposited at room temperature and 
annealed according to the teachings of Vink et al.. appears in Figure 1 of Neerinck et 
al.. As shown in Figure 1 , this film has a (222) plane orientation with two (222) peaks 
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("doublet-typepeak profile," figure caption) in its x-ray diffraction spectrum. Further, 
Vink et al. report results showing that annealed, tin oxide films sputter deposited at 
room temperature on tin oxide films have low intrinsic stress (Conclusion paragraph, 2 nd 
to last sentence). Vink et al. further disclose that the use of indium tin oxide films with 
low internal stress is advantageous to prevent deformation and fracture (Introduction, 1 st 
paragraph). The indium oxide film of Nakamura et all was sputter deposited at a 
substrate temperature of 180°C, well over 100°C in excess of room temperature, which 
would leave it prone to internal stress. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to replace the transparent conductive 
film in Nakamura et al. by a film sputter deposited at room temperature and annealed 
according to the teachings of Vink et al. in order to prevent deformation and fracture. 
However, the modified device of Nakamura et al. lacks a specification that the content 
of Sn in the indium tin oxide layer with respect to In is at least about 2 percent by weight 
and not more than about 7 percent by weight. 

Adurodija et al. teach a series of composition for ITO films that may be used in 
"many optoelectronic applications, including flat panel displays and solar cells" 
(Introduction, first paragraph). As Adurodija et al. show in Figure 4a, the carrier 
concentration of these films increases with weight % of Sn from 0-6 wt. % and then 
either decreases of levels off from 6-10 wt. % Sn. Thus, Adurodija et al. show in this 
figure that the maximum carrier concentration for these films occurs around 6 wt. % Sn. 
Adurodija et al. disclose in first paragraph of the introduction that high carrier 
concentration and low resistivity are optimal for use in solar cell applications as 
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transparent conductors. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to choose a composition of the tin oxide layer used as the 
transparent conductive layer in the device of Nakamura et al. that is around 6 wt. % Sn 
as instructed by Adurodija et al. in order to optimize the carrier concentration of the film. 

As to claim 20, said (222) peaks in Figure 1 of Neerinck et al. include:: a first 
peak having an X-ray diffraction angle, 2B, of about 30.1 + 0.1 degrees, and a second 
peak having an X-ray diffraction angle, 26, of about 30.6 + 0.1 degrees. 

Response to Arguments 

35 U.S.C. 103(a) Rejection 

6. With respect to claim 1-5, 15 and 16, the Applicant argues that as each and 
every limitation must be disclosed or suggested by the cited prior art references in order 
to establish a prima facie case of obviousness (see, M.P.E.P. §2143.03) and for at least 
the foregoing reasons the proposed combination of Inoue, Adurodija and Neerinck fails 
to do so. 

The Examiner respectfully disagrees. For the reasons set forth above claims 1-5, 
1 5, and 1 6 are unpatentable over Inoue et al. in view of Adurodija and Neerinck. 

7. In regards to claims 8-14, 19 and 20, the Applicant argues that the proposed 
combination of Nakamura, Vink and Adurodija does not teach or suggest the claimed 
photovoltaic device in claims 8 and 19. Therefore, claims 8 and 19 and claims 
dependent thereupon are patentable over the combination of Aurodija, Nakamura and 
Vink. 
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The Examiner respectfully disagrees. For the reasons set forth above claims 8- 
14. 19, and 20, are unpatentable over Nakamura et al. in view of Aurodija and Vink. 



Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ASHA HALL whose telephone number is (571)272- 
9812. The examiner can normally be reached on Monday-Thursday 8:30-7:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/A. H./ 

Examiner, Art Unit 1795 
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/Alexa D. Neckel/ 

Supervisory Patent Examiner, Art Unit 1795 



